There is substantial evidence that the decisions of experienced participants in the marketplace differ systematically from their inexperienced counterparts. To date, the effect of experience has been studied as it accumulates within subjects. This study pursues a new question; the possibility of transferring the behaviors associated with experience across subjects. We examine this question by studying deviations of market prices from fundamentals using the intergenerational framework of Schotter and Sopher (2003) in an experimental asset market. Empirical results suggest that others advice is a close substitute for experience. Prices in sessions with advice tend towards fundamentals mitigating the severity of price bubbles. Further, convergence towards fundamental values is observed when only a subset of the traders receive advice; a finding that provides evidence of the robustness of the result.
Introduction
There is substantial evidence that the decisions of experienced agents in a marketplace differ systematically from those of their inexperienced counterparts. For example, Genesove and Mayer (2001) find that evidence of loss aversion in real estate markets is attenuated when examining the behavior of agents handling their own property. Similar results have been demonstrated in financial markets (Locke and Mann, 2005) and in a variety of experimental settings (Knez et al., 1985; Myagkov and Plott, 1997; List, 2003 and 2004; Alevy, Haigh, and List, 2007) .
To date, the effect of experience has been studied as it accumulates within subjects. In this study, we address a new but related question; the possibility of transferring experience, or the behaviors associated with experience, across subjects. 1 We examine our research question in an experimental asset market modeled on the seminal study of Smith, Suchanek, and Williams (1988; SSW hereafter) . This market provides an ideal setting for our study since a robust finding is that trading experience influences both individual decisions and aggregate market outcomes.
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For example, SSW (1988) demonstrate that when asset markets are populated by inexperienced traders, prices frequently differ significantly from fundamental value and follow a path that can be construed as a price "bubble" followed by a "crash". 3 However, with repeated experience 1 There is a growing experimental literature that examines the effect of such transfers in social dilemma games including the ultimatum game (Schotter and Sopher, 2007) , coordination games (Schotter and Sopher, 2003) , and public goods games (Chaudhuri, Graziano, and Maitra, 2006) . Our research differs from this literature in that we are the first to examine the effect of advice on decision-making in a market setting.
2 Experimental asset markets can have advantages over field data for many research questions. In particular the fact that asset values can be induced and the flow of information controlled implies that fewer maintained assumptions are needed to test hypotheses (Bossaerts, 2002; Porter and Smith, 2003) . We use the SSW market structure to facilitate comparison with results in the literature.
amongst a common cohort of traders, such price bubbles are reduced and prices approach fundamentals. The robustness of this result is highlighted in Porter and Smith (2003) who review seventy-two experiments that varied numerous aspects of the market institution and conclude that "to date, only common group experience provides minimal conditions…for trading at fundamental value."
4 Yet training and advice regarding trading strategies are pervasive in the field, suggesting that while own experience is valuable, it is not the only means through which traders learn to avoid price bubbles. To study the possibility of transferring market experience in the laboratory, we make use of the intergenerational advice framework of Schotter and Sopher (2003) . In this framework, a sequence of non-overlapping "generations" of players participate in a stage game for a finite number of periods and are replaced by other agents who continue the game in the same role for an identical length of time. Players in generation t can "communicate" with their successor in generation t + 1 by leaving them written advice. Incentives for leaving valuable advice are created by making compensation a function of both own performance and the performance of the successor in generation t + 1.
We implement treatments in which the stage game is a trading session in the SSW asset market, and create links connecting up to three generations of traders. We include a number of "mixed-experience" markets in which only a subset of agents in period t + 1 receive advice from a predecessor. The use of such "mixed-experience" markets enables a comparison with the work of Dufwenberg, Lindqvist, and Moore (2005; DLM hereafter) who show that prices can remain close to fundamentals when a subset of experienced traders is replaced by novices.
Several insights emerge from our experiment. First, inter-generational transfers of advice have an effect quite similar to the acquisition of own experience: deviations from fundamental values diminish rapidly from generation to generation. Interestingly, by some measures, convergence is more rapid in markets with advice than in markets where learning arises from one"s own experience. For example, between the first and second generation of play, bubble measures fall by approximately 64.4 -72.6% in our advice treatments. In contrast, the corresponding decline between the first and second round in our experience treatment ranges from 17.3 -42.8%.
Second, we find no discernable difference in pricing across markets where only a portion of the traders receive advice from an immediate predecessor and those where all nine traders receive such advice -a result consonant with the mixed-experience markets observed in DLM (2005) . However, our design differs in an important respect from DLM, providing a more stringent test of the properties of "mixed-markets." DLM introduced inexperienced traders into markets in which a common cohort had already converged to trade near market fundamentals. In our sessions, mixtures of advised and unadvised traders interacted before markets had converged.
Thus, data from our partial advice sessions highlight that only a fraction of advised traders are needed to generate convergence. In fact, by all measures, bubbles are smallest in markets where only one-third of the traders are advised.
Third, our data suggest that advice is largely reflective and serves to align expectations about trading dynamics in the marketplace. For example, 74.1% of all progenitors provide advice to their immediate successor warning that prices and trading volume will fall in later rounds. Similarly, we observe 85.2% of all progenitors leaving advice suggesting a period specific trading strategy that advocates purchasing shares in the early periods when prices are low and selling them in the middle periods when prices will peak. Because such advice conditions traders to expect the pricing dynamic of a bubble and subsequent crash, agents bid up prices in early periods and start selling shares in the middle periods in advanced of an anticipated market crash. Such behavior moves prices towards fundamentals even though only a relatively small percentage of the progenitors" advice (14.8%) refers specifically to asset pricing fundamentals.
Finally, our data suggest that the returns to advice accrue at the market rather than at the individual level. While advised and unadvised agents earn statistically similar amounts, we observe a significant reduction in the variance of payoffs across agents in sessions with advice.
In this regard, our data are at odds with the existing literature on the returns to experience in constant sum games such as asset markets (DLM, 2005) and p-beauty contests (Slonim, 2005) .
However, our results are consonant with insights from List and Price (2005) who find that while buyer experience is a catalyst to thwart anticompetitive pricing, the returns to such experience accrue at the market level in the form of lower prices for all traders.
Experimental Design

Market Structure
Because our interest is in studying whether price bubbles can be eliminated across generations, we use a market structure that has reliably yielded bubbles in previous experiments:
that of Design 4 found in SSW. Table 1 details the initial endowments, dividend payouts and other aspects of the market structure. As noted in Table 1 , the market consists of nine traders all of whom are endowed with both cash and assets. The endowments are equal in expected value,
-5 -but are heterogeneous across traders in that some receive more cash and others more assets.
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Importantly, initial allocations are private information and traders are not told the underlying distribution from which the allocations are drawn. Final payments to the experimental subjects are based on a conversion to US dollars at the rate of 1.5 cents per experimental cent. Payments averaged $19.50 for a session lasting approximately 90 minutes.
At the start of each session, subjects were seated at linked computer terminals that were used to transmit all decision and payoff information. The experiment was conducted with software hosted by the Econport digital library (Cox and Swarthout, 2006) . Once subjects were seated and logged into Econport, a set of instructions was distributed. Subjects were asked to follow along as the instructions (located in Appendix 1) were read aloud.
Each session, or stage game, consists of a fifteen-period trading horizon with assets paying a state contingent dividend at the end of each period. The dividend value is common across all assets within a period and represents an independent draw from the set {0, 8, 28, 60} experimental cents. As each possible dividend is drawn with equal probability, the expected value of the dividend in each period is 24 experimental cents. The underlying distribution from which dividends are drawn is common knowledge amongst all traders and continuously displayed on the trading screen. Given this information, traders can readily calculate the fundamental value of the asset which is the expected value of the dividend from the current period, t, to the end of the session or (16-t)*24 cents.
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Traders were able to enter bids and offers at specific prices, and to enter market orders for immediate execution at the best available prices. The market was closed book, i.e. bids and 5 Heterogeneous endowments is one element of asset market design that been shown to reliably yield price bubbles in previous experiments (see, e.g., the review in Porter and Smith 1995) . 6 It should be noted that the fundamental value of the asset in each period is also provided as part of the experimental instructions and is continually displayed on the trading screen.
offers off-the-market remain in a queue, however only the current best bid and offer are observed. Throughout a period, traders could retract any off-the-market bid or offer. However, following each transaction the highest bid (lowest offer) in the queue became active and could not be retracted unless it was replaced by a higher bid (lower offer). We employed a closed book as this design feature has been shown to encourage price bubbles in prior work (Caginalp, Porter and Smith, 2001) . To provide consistency with the existing literature, the actions available to the traders and the information they were provided was identical to that in the earlier SSW experiments.
The link between generations was created by allowing subjects in the first-and secondgeneration sessions to provide written advice to the next generation of traders. Subjects were largely unconstrained with regard to the content and amount of time they could take in preparing the written advice. 7 In addition to the written advice, two other pieces of information were provided to traders in the second and third generations. The first was a graphical depiction of the prices for all transactions in the session from which the advice came. The second was detailed information on the market activity of their advisor including (i) the prices for all bids, offers and trades, (ii) the volume of asset and cash holdings throughout the session, and (iii) final earnings for the session. The experimental instructions in Appendix 1 provide further details on the available information and its transmission.
Treatment design
A total of nineteen sessions were conducted between March 29 th and July 12 th , 2007 at the University of Nevada -Reno using 153 student subjects. Subjects were recruited on campus using posters and emails that advertised subjects could "earn extra cash by participating in an experiment in economic decision-making." The same protocol was used to ensure that each session was run identically. Importantly, none of the subjects had previous experience trading in experimental asset markets. Figure 1 contains a schematic of the linked sessions.
9
To provide a link to the existing literature, we conducted two control sessions in which no advice was received or collected and a treatment where a common set of traders thrice repeat the SSW stage game. Our data thus enable a direct comparison of market outcomes for advised traders versus unadvised traders and those acquiring their own experience. Such comparisons allow us to evaluate sentiments expressed in Iyengar and Schotter (2007, p. 15 ) that the "…process of giving advice forces both the advisors and advisees to think differently about the problem than he or she might if they were simply engaged in the decision problem."
Before proceeding to the results section, we should highlight a few important design issues. First, subjects in our second-and third-generation sessions received both history and advice from their immediate predecessor. The astute reader will note that this confounds our ability to separately identify the influence of advice and history on trading outcomes. As a first attempt to examine the influence of advice in a market context, we believe such an approach is appropriate as it resembles the manner in which advice is transmitted amongst agents in many naturally occurring markets and provides a useful benchmark for drawing inference in alternate environments. Further, the existing literature on intergenerational games suggests that individuals are more willing to follow the advice of a predecessor than mimic their actions and that there is little difference in behavior across advice only and advice plus history treatments (see, e.g., Schotter, 2003; Schotter and Sopher, 2003, 2007; Celen, Kariv, and Schotter, 2007) .
Second, we were careful to ensure that advice was transferred between traders with identical initial endowments. Similarly, traders in the own-experience session had the same initial allocation of cash and shares in each replication of the SSW stage-game. Finally, the experimental instructions for our partial advice sessions did not divulge the number of traders that would receive advice from a predecessor. This differs from DLM where experienced traders could directly observe the number of cohorts that left the market and were replaced by new participants.
Results
The experimental sessions yield a rich dataset of nearly 9,000 individual decisions consisting of bids, offers, and trades. We begin by summarizing aggregate market outcomes and To confirm the impression that advice serves to attenuate asset price bubbles, we examine three measures of bubble size employed in previous experimental settings; (i) price amplitude,
(ii) normalized absolute deviation, and (iii) total dispersion. 11 Table 3 summarizes these bubble measures for our various experimental treatments. Cell entries in Table 3 can be read as follows:
10 The exact link structure for each family spawned from a given progenitor is provided in Figure 1 .
11 The measures differ as follows: (i) Amplitude -the sum of the proportional differences between the largest and smallest deviations from fundamental value in a session, (ii) Total dispersion -the sum of the absolute value of the deviation of the median price from the fundamental value in a period, summed across all periods and (iii) Normalized Deviation -the sum of the absolute value of differences between all trading prices in a period and the fundamental value, summed across all periods. For all three measures larger values indicate larger deviations from fundamental values, so the measures will increase when trading prices are less than as well as greater than fundamental value. Appendix 2 details the calculations. Results 1a and 1b conform to previous studies (see, e.g., SSW, 1988; Porter and Smith, 2003; DLM, 2005) and provide a useful benchmark against which to evaluate the impact of intergenerational transfers of advice. The remaining results are novel to the literature, but highlight a similarity between the receipt of others" advice and the acquisition of own-experience -both generate convergence towards fundamentals. Importantly, Result 1d extends insights from DLM (2005) suggesting that trading at fundamentals can be sustained in mixed-experienced markets.
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Data from our partial advice sessions show that markets can converge to fundamentals when only a fraction of all traders are advised.
To augment these unconditional insights, we estimate a series of linear random effects models for the various bubble measures as:
where B it is the associated bubble measure for the t th session in the i th set of sessions linked to a common progenitor and D it is a vector of indicators for our various experimental treatments. We specify the error structure as  it = δ i + u it where the random effects δ i capture important heterogeneity across sessions linked to a common progenitor that would be left uncontrolled in a standard cross-sectional model. Table 4 Results from model 2 lend statistical support for result 1d: the reduction in bubble measures holds whether three, six, or all nine traders receive advice. For example, as indicated in column 8, the measure of normalized deviation is reduced by 55.7 percent when all nine traders are advised. The corresponding reduction when only three (six) traders receive advice is 77.1 percent (69.8 percent) with all three of these difference significant at the p < 0.05 level. We observe similar data patterns for the other bubble measures although the reduction in amplitude when two-thirds of the traders are advised is not significant at any meaningful level.
14 The Content and Evolution of Advice 13 DLM introduce mixed-experience markets as a fourth replication of an SSW stage game that had converged to fundamentals. As such, they are unable to examine convergence and instead focus on the ability to sustain trading at fundamentals in such markets.
14 While the point estimates suggest that the reductions in bubble size are greatest when only three agents are advised, there is no statistical difference in the indicators for the number of traders linked to an immediate predecessor.
Result 1 suggests that advice serves to attenuate the severity of pricing bubbles. To better understand the underlying mechanism at work, we examine the content of advice and how it changes over generations of play. This requires a method for coding the types of messages contained in the written advice. Our methods are similar to those employed by Cooper and Kagel (2005) and generated a coding scheme defining sixteen distinct message types. Coding was binary: a message was coded as a one if the advice contained the relevant content and zero otherwise. There were no restrictions on the number of message types that could be coded for any given advice letter. Coders were allowed to check as many or as few message types as deemed appropriate and the bulk of the messages contained more than one type.
As every progenitor and second-generation trader left advice, we observe a total of seventy-two messages -twenty-seven from progenitors and forty-five from second generation traders. Table 5 displays these sixteen message types and the frequency with which each was coded by generation. For many common message types, the brief description in Table 5 does not adequately characterize the nature of the message. We therefore begin by providing a more indepth characterization and examples of some common message types.
Any message that includes advice suggesting the purchase or sale of shares in a specific period (or range of periods) was coded as type 1 -period specific trading strategy. Such messages frequently advised traders to purchase shares in early periods when prices are low and to sell shares in the middle rounds when prices are high. The following quote is typical of a type 1 message: "Buy at first when the market is really cheap. Then sell in the middle when the market is the highest." Interestingly, while such messages do not focus explicitly on fundamentals, they describe a heuristic akin to that of a fundamentalist trading in the markets from which the advice was generated -i.e.., buy (sell) in periods when prices are less than (greater than) expected value.
Type 3 messages are those that warn of falling prices and trade volume in the final market rounds. Such messages advise traders to anticipate low volume (and prices) in the final periods and sell shares before the market stagnates -i.e., "sell when everything is high because at the end of the experiment there will be no market to buy your shares…" Type 4 messages explicitly describe pricing dynamics throughout a session. All such messages highlight that prices will rise rapidly in the early rounds and subsequently crash towards the end of the session.
For example, a trader from a progenitor session wrote: "…prices were inexpensive in the beginning…you will notice an increase in prices as the phases go by…in the ending phases the prices significantly dropped." While type 4 messages do not outline specific trading strategies, they align expectations in the market and condition traders to envisage the dynamics of a bubble.
While less frequent, we also observe messages that advise traders to consider market fundamentals and purchase (sell) shares whenever prices are below (above) the expected holding value. Such messages are coded as type 6 -strong fundamentals. Examples of this type include, "…the key to doing well is the EXPECTED VALUE sheet they will give you at the beginning…as long as prices are below the expected value, buy…" and "…try to sell your shares at more than their holding value…if you do the math, you are making more money than they are worth in dividends…" A related type of message is that coded as weak fundamentals. Such advice does not explicitly address expected values, but suggests that traders consider the dividend structure when formulating a trading strategy. The content of such messages often suggest behavior specific to the pricing dynamic of a bubble and subsequent crash. Hence, such advice may be inappropriate in markets where prices converge towards fundamentals. An example of a message coded as a weak fundamental is, "…by period 12, you should have sold all of your shares. You"ll get more cash from selling them than you would from the dividends.
As noted in Table 5 , messages left by first generation traders focus predominantly on the pricing dynamics of a bubble and subsequent crash and outline strategies to profit in markets characterized by such volatility -i.e., purchase shares in the early periods when prices are low and sell in the middle in advance of an anticipated crash. For example, the advice of progenitors was coded to include a period specific strategy 85.2 percent of the time. Similarly, 59.3 percent of all such messages describe pricing dynamics and 74.1 percent warn of falling prices and volume in later periods. However, there is a noted evolution of advice across generations: the messages of second generation traders focus more on fundamentals and less on pricing dynamics and/or period specific trading strategies.
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For example, second generation traders are approximately 62.6 percent less likely to leave advice that focuses on pricing dynamics and are 59.2 percent less likely to warn successors that prices and volume will fall in later periods. Both of these differences are statistically significant at the p < 0.01 level using a two-sample test of proportions. However, such traders are approximately 37.4 percent more likely to leave advice that focus on fundamentals (either strong or weak) and 80.4 percent more likely to suggest a trading strategy of buying low and selling high. While neither of these differences is statistically significant at any meaningful level, significance is achieved if we compare differences across progenitors and the subset of unadvised agents in the second generation. 15 The evolution of messages in our study is similar to the evolution of expectations noted in Haruvy, Lahav, and Noussair (2007) . In their study, traders based expectations on prior history and thus tended to overestimate the timing of markets peaks. However, traders would best-respond to such beliefs by reducing the number of purchases Combined, these data suggest a second result:
Result 2: Advice is largely reflective rather than sophisticated. Offered trading strategies outline heuristics specific to the pricing dynamics observed by the advice-giver.
Result 2 suggests predecessors consider the incentives for leaving "good" advice and, given their experience, outline strategies that would have proven profitable. Often such messages highlight own-mistakes and emphasize that the successor should follow written advice rather than observed actions. Yet messages are rarely sophisticated. Few predecessors recognize that pricing dynamics will likely change with the transmission of advice. Hence, the trading strategies offered are often more appropriate for the advice giver rather than the receiver.
Advice and the Factors Predict Price Changes
A number of previous experiments note a positive relationship between the change in prices and excess demand in the previous period (e.g., SSW, 1988; Lei, Noussair and Plott, 2001; Noussair and Tucker, 2006) . Intuitively, these studies highlight that when the number of bids exceeds the number of offers in period t -1, prices in period t tend to rise as traders compete to capture expected capital gains. To investigate such a relationship, such authors estimate a regression model of the form:
and increasing the number of sales prior to anticipated price peaks. As expectations were adaptive, this generated convergence of prices and hence expectations towards fundamentals.
where P t and P t-1 are the average transaction prices in period t and t-1 respectively, B t-1 is the number of bids in period t-1 and O t-1 is the number of offers in period t-1. Conceptually, if prices are tracking fundamentals, α should equal the change in fundamental values between periods and β should be zero. However, in markets characterized by bubbles, β is often positive reflecting a tendency for traders to expect and compete for capital gains.
Recall from Table 5 that advice is largely reflective and outlines trading strategies to profit in markets characterized by the dynamics of a bubble and subsequent crash. If successors follow such advice, we would expect them to avoid the types of trading behaviors that generate bubbles in markets with naïve (or unadvised) counterparts. Hence, it is plausible to expect that advised traders are less likely to react to excess demand by bidding up prices in the following period to capture anticipated capital gains. In estimating the above regression model, we would thus expect that β should be lower in treatments with advised agents than in those populated entirely by naïve counterparts.
The first three columns of Table 6 present results from a linear random effects regression model designed to evaluate these conjectures. Across all model specifications, the coefficient β is positive and significant in sessions with naïve agents -i.e., our control and progenitor treatments. However, as indicated in column 2, the influence of excess demand on price changes in mitigated in sessions with advice. In fact, for our third generation markets, we are unable to reject the null hypothesis that β equals zero. Interestingly, such reductions hold for both partial and full advice sessions suggesting that only a fraction of "experienced" agents are required to moderate bidding frenzies and the associated price changes.
Having shown that the influence of momentum is attenuated in markets with advice, we next examine whether price movements depend more on departures from fundamentals in second and third generation markets. To this end, we augment the above pricing equation to regress the change in average prices between periods t and t-1 on the one-period lagged difference in the average price and fundamental value of the asset (p t-1 -FV t-1 ). The final three columns of Table   6 present results for a series of linear random effects models designed to examine the influence of fundamentals on price changes.
Across all model specifications, the coefficient on the lagged departure from fundamentals is negative and statistically significant suggesting that all traders respond to fundamentals. For example, as indicated in column 4, if prices in period t-1 are 100 cents greater than fundamentals we would expect average prices to decline by approximately 27 cents in the following period. However, as indicated in column 5, such adjustments are much larger in markets with advised traders. For every dollar prices exceed fundamentals in period t-1, the decline in a second (third) generation market is approximately 61 cents (63 cents) more than that expected in a market populated by naïve counterparts.
Combined the data in Table 6 Combined results 3a and 3b suggest an underlying reason why prices converge towards fundamentals in sessions with advice. Advice conditions traders to expect the dynamic of a bubble and subsequent crash and outlines strategies akin to that of a fundamentalist trading in such a market -i.e., buy (sell) in periods when prices are less than (greater than) expected value.
Traders in markets with advice thus avoid the type of momentum trading shown to yield bubbles in prior studies and respond more to deviations from fundamentals.
Advice and Trader Compensation
As noted in result 1, the presence of advised agents in a session changes market dynamics and generates convergence towards fundamentals. Yet, observed prices do not perfectly follow fundamentals allowing the possibility that some traders may benefit at the expense of others.
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As advice outlines trading strategies to profit in markets trading at prices other than fundamentals, it is intuitive to expect that advised traders earn more on average than unadvised counterparts. Surprisingly, however, our data suggest no difference in average earnings across advised and unadvised agents. Rather our data suggest that the returns to advice accrue at the market level in the form of lower variation in earnings across agents. Table 7 summarizes average earnings across treatments for both advised and unadvised agents. As noted in Column 1, advised agents in sessions with three (six) agents linked to an immediate predecessor earn approximately 74.7 (57.3) experimental cents less than unadvised counterparts in these markets. Yet we observe significantly less variation in earnings for sessions with advice. For example, the standard deviation in earnings for sessions with three 16 Recall that in our experiment total available surplus is a constant (the initial cash balances) plus the sum of a randomly determined stream of dividends. As the total number of shares is exogenously fixed, subjects have no influence over available surplus. However, their decisions can impact the distribution of rents in the market. When trades occur at prices away from fundamentals it is thus likely that one person will benefit and the other will lose.
(six) advised agents is approximately 53.6 percent (54.1 percent) lower than that in progenitor sessions.
To augment these unconditional results, we estimate a series of linear random effects models for the magnitude of individual earnings. Specifically we estimate:
where X ij includes a series of indicator variables for advised agents, the average dividend value for session j, indicators for the initial cash balance of agent i, and the interaction of these indicators with the indicator for an advised agent. We assume that the error structure can be written as Empirical estimates for three different specifications of the model are contained in Table   8 and provide support for our unconditional insights. 17 As noted in column 1, advised agents in our experiment earn approximately 23 cents less than unadvised counterparts although this difference in not significant at any meaningful level. We observe similar results when we allow the influence of advice to vary by generation as in column 2. Neither the approximate 54 cent increase in earnings for advised agents in second generation sessions nor the approximate 105 cent reduction in earnings for such agents in third generation sessions are significant at meaningful levels.
To examine the variation in earnings across agents within a session, we estimate a series of linear regression models for the standard deviation of earnings. Specifically we estimate:
where Y j is the standard deviation in earnings for session j and X j includes a series of indicators for the various sessions with advice. Empirical estimates for two different specifications of the model are contained in Table 9 . The specifications differ in that the first model allows the influence of advice to vary according to generation whereas the second allows for the influence to vary with the number of advised agents.
As noted in Table 9 , the standard deviation in earnings is approximately 43.3 percent (55.3 percent) lower in second (third) generation sessions with both of these differences significant at the p < 0.05 level. Further, these differences hold for sessions with both partial and full advice although the reduction is approximately 10 percent larger when all nine traders are advised. The final column in Table 8 provides insights to why the variation in payoffs is lower in sessions with advice -agents with initial cash endowments of 985 experimental cents earn less in such markets. While such agents earn significantly more than those with lower initial endowments in our control and progenitor sessions, there is no significant difference in earnings across endowments for sessions with advice.
Combined these data lead to a fourth result:
Result 4: There are no differences in the earnings of advised and unadvised
agents. The returns to advice accrue at the market level in the form of a lower variation in earnings across agents.
While result 4 is at odds with insights from DLM (2005) for mixed-experience markets, it is consonant with results from List and Price (2005) who find that the returns to buyer experience in collusive markets accrue at the market level in the form of lower prices for all. Such differences suggest that the returns to experience depend on underlying market structure. In markets with prices trading close to fundamentals, the actions of experienced agents can have little impact at the aggregate level. However, experienced agents in such markets may garner better terms of trade and earn greater rents than inexperienced counterparts. In markets trading at prices away from fundamentals, competition among the advised agents influences aggregate market outcomes by driving prices towards fundamentals. This lowers the variance in earnings across agents as it prevents the large gains/losses often associated with the dynamics of a bubble.
Discussion and Conclusions
Asset market experiments have provided a number of unique insights into price formation that are difficult to achieve with field data. Although such experimental environments are simplified constructs of naturally occurring markets, the pricing dynamics of a bubble and subsequent crash are readily observed in the lab and have proven difficult to mitigate. Previous results suggest that repeated experience amongst a common cohort of traders is the only reliable means to generate convergence towards market fundamentals. We extend this line of inquiry to examine the possibility of transferring the behaviors associated with experience across agents. In this spirit, we overlay the intergenerational framework pioneered in Schotter and Sopher (2003) on the standard asset market experiment of Smith, Suchanek and Williams (1988) .
Data from sessions with intergenerational links yield an important result: others advice is a close substitute for own-experience. Prices move towards fundamentals at a rate that does not differ from control sessions where a common cohort of traders thrice repeats the SSW stagegame. Interestingly, convergence towards fundamentals holds whether all or only a subset of traders in a session is linked to a prior predecessor. This serves to extend insights from Dufwenberg, Lundquist, and Moore (2005) who show that fundamentals can be sustained in markets with a mixture of experienced and naïve traders. Yet there appear to be subtle differences when comparing advice and own-experience markets. For example, whereas DLM find that the experienced achieve greater profits than inexperienced counterparts, we find no impact on earnings at the individual level. Instead our data suggest that advice serves to reduce the variation in earnings across agents in a market.
Examining the content of messages, we find that advice is largely reflective and outlines strategies to profit in markets with pricing dynamics akin to those experienced by the advice giver. The advised respond to such messages by reducing the number of bids and increasing the number of offers in advance of anticipated price peaks. Traders in sessions with advice thus avoid the types of behavior -i.e., momentum trading -shown to generate bubbles in prior studies. In this regard, the evolution of messages and the associated impact on behavior is similar to that noted for the evolution of expectations in Haruvy, Lahav, and Noussair (2007) .
Along with their import for understanding price formation in asset markets, we believe that our results also have methodological significance for experimental economists. There is considerable interest in the question of the extent to which experimental findings from student subjects have external validity (e.g., Alevy, Haigh and List 2007; Harrison and List, 2004; Levitt and List, 2007) . Ultimately, this debate focuses on the extent to which the decision heuristics of agents translate across domains and subject pools. It is our view that messages provide useful insights as to the thought process employed by students in the lab. Hence, the protocol we employ allows the researcher to examine the formation and evolution of heuristics in laboratory markets. Ultimately, such exploration should enable experimentalists to better understand and model decision making in the lab -a process that should facilitate the ability to extrapolate findings to other domains.
Undoubtedly our research has raised more questions than it has answered. For example, how does advice and trading behavior change once markets have converged to fundamentals? In particular, it is important to examine whether markets converge to the no-trade rational expectations outcome or if price bubbles rekindle in such situations. Also, examining how traders respond to changes in underlying market fundamentals remains an important question that is largely unanswered in the literature. We suspect that extending our approach across a larger number of generations will further our knowledge in these areas and lead to insights hitherto uncovered.
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The dividend received at the end of each period will be the same for all traders and for each share. For example, if the dividend at the end of the period is 28 cents, you will receive 28 cents for every share that you own. If you own 5 shares, your total dividend payment for the period would then be 5 x 28 = 140 cents. Similarly, every other trader in the market will receive 28 cents for every share that they own. If you do not own any shares your dividend payment for the period will be zero.
The draws determining the realized dividend value in each period are independent of those in all other periods. This means that the probability of a particular dividend at the end of any period is not affected by the dividend received in any previous period nor does it influence the dividend value in any future period. Thus, in every period the probability that any given dividend value is drawn is 25% regardless of what dividend values have been drawn in all previous periods.
At the end of each period a message on your screen will indicate the dividend amount. At this point your cash balance will be updated to include your total dividend payment for the period. For example, if the dividend value for a period were 28 cents and you held 5 shares, your total cash balance at the end of the period would increase by 140 cents -your total dividend payment for the period.
Buying and Selling Units
To buy shares you must have a cash balance greater than the purchase price so that you are able to pay for them. Buying a share reduces your cash balance by the purchase price and you can only buy a single share in any transaction. You may sell any of the shares that you have at any time during a trading period, although you are only able to sell a single share in any transaction. Selling a share increases your cash balance by the sale price.
If you wish to submit a proposal to buy a share (this is called a "bid") click on "buyer actions" in the lower left region of your screen, enter the price in the white area and click on "bid". If you wish to submit a proposal to sell a share (this is called an "ask") click on "seller actions" in the lower left region of your screen, enter the price in the white area and click on "ask".
When you submit a bid (a proposal to buy), the computer automatically checks whether your bid price is greater than the existing best bid and if you have enough cash to pay for the purchase at a price equal to your bid amount. If your bid is greater than the existing high bid amount and you have enough cash to pay this bid, the current best bid is replaced by your bid in the area marked best bid in the upper left region of your screen.
When you submit an ask (a proposal to sell), the computer checks if your ask price is less than the existing best ask and whether you own at least one share that could be sold. If your ask price is less than the existing best ask and you own at least one share, the current best ask is replaced by your ask in the area marked best ask in the upper left region of your screen.
You can buy a share in two different ways. First you can submit a bid and wait for someone to accept it. Of course there is no guarantee that this bid will be accepted by another seller in the market. Second if you see a best ask price which you would like to accept, click on "buyer actions" and then click on "buy" in the lower central region of the screen.
Similarly you can sell a share in two different ways. First, you can submit an ask and wait for someone to accept it. Again, there is no guarantee that this ask will be accepted by another buyer in the market. Second if you see a best bid price which you would like to accept, click on "seller actions" and then click on "sell" in the lower central region of the screen.
If you buy or sell a share the number of shares you hold and your cash balance will be updated automatically and displayed on your screen. When you buy a share your cash balance will be reduced by the purchase price and when you sell a share it will be increased by the sales price.
The band along the lower edge of your screen indicates the prices at which recent trades have taken place. The band will include information on the transaction prices for up to the most recent six transactions that have occurred in the current trading period. In reading the band, the most recent transaction will be listed on the left hand side. As you move to the right prices reflect transactions made earlier in the period with the oldest transaction listed on the far right hand side of the band.
In this experiment there is a queue. When a better bid or ask replaces an existing bid or ask that
has not yet been accepted, this initial proposal remains in the queue but cannot be part of a transaction unless it again becomes the highest bid or lowest ask. Once a transaction occurs, all existing bids and asks remain in the queue with the highest existing bid and lowest existing ask coming to the front of the queue.
During each period, you may buy or sell as many times as you wish provided that you have shares to sell and enough cash to pay for any purchases you make. However you are not required to buy or sell any units.
Your Earnings
The payment you will receive is equal to your cash balance at the end of period 15 once it is adjusted for the final dividend payment. Your final payment is thus equal to your initial cash balance plus all dividends received, minus cash you spend on the purchase of shares, plus cash you receive from the sales of shares.
YOUR TOTAL EARNINGS IN THE MARKET = INITIAL CASH BALANCE + ALL DIVIDENDS RECEIVED -CASH SPENT ON THE PURCHASE OF SHARES + CASH RECEIVED FROM THE SALE OF SHARES
Note that you do not have to calculate your cash balance for yourself. The computer will do this for you automatically.
Each of you will be paired with two other individuals who you will not know and who will participate in the experiment immediately after you. These individuals will participate in two different sessions and will receive written advice from you. Importantly, each of the other participants in these sessions will also receive written advice from a participant in this session. Thus each of you will be linked to a unique participant in two future sessions. You will receive a second payment equal to 25% (one-fourth) of the amount that each of your immediate successors earns. You will be told how to collect this second payment at the end of the session today.
